domains into an active dimer has been proposed for For the unliganded HtpG, SDS-PAGE of the crystals showed an apparent molecular weight similar to HtpG559 GyrB, MutL, and Hsp90 (Wigley et domain interface between the N-terminal and M1 domains is formed with several hydrogen bonds and van
Results and Discussion
der Waals' interactions (see Table S1 in the Supplemental Data available with this article online). The domain Structure Architecture In the structure of HtpG559-ADP-Mg (Figure 1 ), resiorientation and the majority of the interdomain interactions are conserved between the unliganded and ADP dues 1-108 and 119-483 are traceable, but residues 109-118 and 484-559 are not visible in the electron bound structures of HtpG, but minor variations have been observed for the interdomain interactions. For exdensity maps and presumably exist in random conformations. The structure of the HtpG monomer (residues ample, the hydrogen bond between NH2 of Gln122 and ND1 of His255 in the unliganded HtpG has been re-1-483) can be divided into three subdomains: the N-terminal ATP binding domain (residues 1 to 231) and placed with the hydrogen bond between His255 and ADP in the ADP bound structure. two middle domains of M1 (residues 232-386) and M2 (residues 387-483) ( Figures 1A-1C) . The N-terminal ATP However, the dimerization scheme is completely different between the unliganded and ADP bound HtpG559 binding domain in the HtpG559-ADP-Mg complex consists of a nine-strand β sheet (B1-B9) sided with five α (Figures 1D and 1E ). The dimer interface of the unliganded HtpG559 is formed with interactions between helices (H1-H5). The M1 domain contains a central fivestrand β sheet flanked with one and four helices on the N-terminal and middle domains, in addition to the contacts between helices H1. In contrast, the dimer each side. The M2 domain also comprises a central five-strand β sheet flanked with three and two helices interface in the HtpG559-ADP-Mg complex is formed with interactions between residues 238-477 of two on each side. Our subdomain grouping is slightly different from an earlier proposal, in which the middle middle domains. The total solvent-accessible surface area of the dimer changes from 44306 to 46813 Å 2 upon fragment of yeast Hsp90 was divided into three subregions of αβα, α coil, and αβα (Meyer et al., 2003). We ADP binding. Associated with the different arrangement of the dimers, the pattern of hydrogen bonds and van integrated H9 and H10 of α coil region into the M1 domain and H11 of α coil region into the M2 domain for der Waal's interactions are not comparable. The dimer of unliganded HtpG is tightly associated with 16 hyconvenience of discussion.
The crystallographic asymmetric unit of the HtpG559-drogen bonds and massive hydrophobic interactions, in comparison with 6 hydrogen bonds and limited van ADP-Mg complex contains two HtpG559 fragments that are associated into an apparent dimer in the crysder Waal's interactions in the ADP bound protein. tals ( Figure 1D ). The superposition between two monomers of HtpG559 yields the root-mean-squared devia-
Structural Similarity of HtpG and Mammalian Hsp90
The overall molecular conformation of HtpG559 is simtions of 1.0 Å for Cα atoms of the comparable residues in the whole chain, and 0.6, 0.6, and 1.0 Å, respectively, ilar to that of mammalian Hsp90s (Figure 2) . A structural superposition between the N-terminal domains of for the N-terminal, M1, and M2 domains, implying no significant variation of the domain orientations.
HtpG559 and human Hsp90α yielded a root-mean- Figures 1B and 3A) . Thus, the impact of the yeast and human Hsp90s ( Figure 1C ). In the above models, the solvent-accessible area of F349A mutation on ATP hydrolysis may be indirect, possibly via a conformational change in the active site.
ATP accounts for only 25% and 31%, implying that ATP is deeply buried in the pocket ( Figure 1B) . Thus, our On the other hand, the structural data show certain inconsistencies with the mutagenesis data. The mutastructure would predict no direct contacts of ATP with residues in the neighboring monomer of Hsp90 dimer. tions R380A and Q384A of yeast Hsp90 (corresponding to R336 and Q340 of HtpG, Figure 1C phenylalanine, leucine, isoleucine, and valine. After growing to
